Attorney Docket No. 1 08 1 95. 1 28 



Reissue of U.S. Patent No. 5,878,745 
Copy of Specification Pursuant to 37 C.F.R. §1. 173(a)(1) 
1 2 

GASTRO-LARYNGEAL MASK cushioned or cuffed gastro-Iaryngeal mask, when the mask 

is in deflated condition for insertion into the patient's throat - 

RELATED CASE Furthermore, for the deflated condition of the mask, i.e.. 

This application is a continuation of original application, in readiness for insertion into the patient's throat, it is an 

Ser. No. 08/609,521, filed Mar. 1, 1996, now abandoned. 5 object to enable formation of a flattened flexible leading 

distal-end edee to self-adapt to and resiliently ride the outer 

BACKGROUND OF THE INVENTION ^ of curv * mrc of ^ F patieQfs J ibsaa ^ mi the 

This invention relates to a laryngeal-mask airway (LMA) insertional course of the deflated mask and into its locating 

device, which is an artificial airway device designed to engagement with the hypopharynx. 
facilitate lung ventilation in an unconscious patient by 10 It is a further specific object, in conjunction with the 

forming a low-pressure seal around the laryngeal inlet. An foregoing specific objects, to provide for assurance of full 

inflatable-ring seal surrounds an appropriately shaped mask patency of the gastric passage within the mask, when the 

which fits into the lower pharynx and is attached to a tube mask has been inflated. 

which emerges from the mouth, as for connection to medical nesc ob j ects m ntihsd in the present invention by 

gas-supply tubing. utilizing two structural mechanisms, both of which are 

More particularly, the invention relates to a variety of operative when the device is inflated; one of these mecha- 

laryngeal masks, known as gastro-Iaryngeal masks (GLM), n isms prevents lateral compression of the wall of the gastric 

wherein, provision is made for airway assurance to the tube, while the other of these mechanisms prevents antero- 

patient who is at. risk from vomiting or regurgitation of posterior compression of the wall of the gastric tube; the 

stomach contents while unconscious. U.S. Pat. No. 5,241, re sult is to assure a substantially circular section within 

956 deals with this problem by providing an evacuation tube relatively soft portions of the evacuation passage, as long as 

which is open through the center of the inflatable seal of the the device is inflated and in installed position, 
laryngeal mask, thus utilizing the distal end of the inflatable In a preferred embodiment of the invention, an artificial 

ring as an inflatable-cuff formation which establishes periph- airway device to facilitate a pat ient's lung ventilation com- 

erally sealed engagement to the upper sphinctral region of prfses an ^ ^ an evacuation tabe ^ md a laryngeal 

the oesophagus and centrally supports the distal end of the mask at one end of ^ tubes ^ mask fc of generally 

evacuation tube. In addition, said U.S. Pat. No. 5,241,956 elliptical configuration and comprises a body or backplate of 

discloses a further inflatable cuff carried by the laryngeal rektiv ely stiffly c^mpHant nature, and an inflatable annular 

mask and by the evacuation tube, for referencing inflation cuff or ring of relatively somywmphant nature is connected 

against the back wall of the pharynx, thus making it possible t0 and the body or back pi ate . When inflated, the 

to establish the laryngeal-inlet seal with reduced inflation aQnular ^ ^ te fo md ^ the i aryngeal Me t, 

pressure, as compared with prior structures not having such ^ an caM[>n on the exterior of the mflated 

an additional inflatable cuff. annulus bears a&inst ^ back wall of the pbarynX5 to 

U.S. Pat. No. 5,305,743 discloses moulding techniques 35 thereby forwardly load the inflated annulus into sealed 

for manufacture of a variety of laryngeal masks, including a relation with the laryngeal inlet, with the backplate dividing 

gastro-Iaryngeal mask, wherein an inflatable back cushion the mask between a laryngeai-chamber side and a 

provides such referencing inflation against the back wall of pfaaryngeal-chamber side. The relatively stiff backplate is 

the pharynx as to widely distribute the back-wall reference, formed for connection to the airway tube for exclusive 

over substantially the full area of the laryngeal mask. Such ^ communication to the larynx through an opening in the 

a back-cushion construction has been found to be mechani- backplate; and the backplate is also configured to guide and 

caily simple and highly effective, and U.S. Pat. No. 5,355, support a relatively soft flexible evacuation tube within the 

879 discloses such a back cushion for each of several pharyngeal-chamber side, from a distally open end for 

representative laryngeal-mask constructions. reception of gastric products, to a proximal end for connec- 

In practice, although a gastro-laryngeal-mask as described 45 tion to an externally discharging evacuation tube, 
in said U.S. Pat. No. 5,355,879 works well, it has the It is a feature of the invention that along an aligning path 

disadvantage that the gastric evacuation channel needs to be f or fa c flexible evacuation tube within the pharyngeal- 

sufficiently stiff to prevent its collapse under the influence of chamber side of the mask, a first significant angular fraction 

the increased pressure within the back-cushion cuff, when it of the periphery of the flexible tube is bonded to a stabilizing 

is inflated in the pharynx. A suitably stiff tube is readily 50 portion of the backplate, and that a second angular fraction 

provided, but the whole device is then more difficult to insert of ^ periphery of the flexible tube is continuously bonded 

into the patient's throat, since insertion involves flexing the to me inner surface of the flexible back cushion, such that 

device around the angle at the back of the tongue. Provision generally opposite unbonded further angular regions exist 

of a pre-curved airway tube facilitates passage around the between the bonded regions. These unbonded further 

back of the tongue, but the advancing distal tip end of the 55 reg i 0 ns are provided with external stiffening ribs at a suc- 

device is then more likely to collide with the glottis (or cession of axial intervals, to reinforce the unbonded regions 

entrance to the larynx), and indeed it may block the larynx ^fast lateral compression when the back cushion and the 

by so doing, with consequent danger to the patient. inflatable ring are under inflation pressure. In this way, 

BRIEF STATEMENT OF THE INVENTION inflation of the annular laryngeal-inlet sealing ring and of the 

60 flexible back cushion will assure a maximally open evacu- 

It is an object of the invention to provide an improved at j 0n pa^ge within the mask in inflated condition, essen- 
gastro-laryngeai mask. without anteroposterior or lateral compression of the 

A specific object is to meet the above object with a passage. And it is further assured that upon deflation of the 

construction that specifically avoids problems or difficulties mask, evacuation-passage compression will be essentially in 

with constructions of said U.S. patents. <ss the sense of achieving a squeezing and somewhat flattening 

Another specific object is to provide for ready compres- deformation of the discharge passage against the formed 

sion and flexure of a gastric passage within a back- back-plate area of evacuation-passage support; such flatten- 
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ing is maximal at the oesophageal end of the discharge patient's mouth 12 and throat 15, and past the epiglottis 16 

passage, so that, when correctly deflated, the device forms a to the larynx 17. The body member 13 of mask 10 may be 

wedge shape for correct insertion. described as generally dome-shaped, with its concave side 

terminating in a generally elliptical footing, and facing the 

BRIEF DESCRIPTION OF THE DRAWINGS 5 laryngeal inlet; and its convex side faces the backwall of the 

™ . . , H .„ , pharynx. Body 13 is suitably of an elastomer such as silicone 

Tlie invention iwill be illustratively described in detail for mbb&1 md relatively stiff; md 5ody member 13 is sur . 

a presently preferred embodiment, and for certain other rounded b m inflatab]e ri 18 which is al]v cUi ticjd 

embodiments, all in conjunction with the accompanying and which is circumferendally united t0 body memb er 13 in 

drawings, m which: ^ essentially a single plane. The inflatable ring 18 may also be 

FIG. 1 is a simplified view, generally in side elevation, for 0 f silicone rubber, although preferably relatively soft and 

the presently preferred embodiment of an artificial airway flexible compared to body member 13. An externally acces- 

device, having at its distal end a laryngeal mask with a s ible tube 19 is the means of supplying air to the inflatable 

gastric-drainage feature of the invention, the same being ring 18 and of extracting air from (and therefore collapsing) 
shown in position for use in a patient; 15 ring 18 for purposes of insertion in or removal from the 

FIG. 2 is a fragmentary plan view, to an enlarged scale patient; check-valve means 21 in tube 19 will be understood 

showing the back or pharynx-facing side of the mask of FIG. to hold a given inflation or to hold a given deflation of ring 

1; 18. 

FIG. 3 is a plan view to the scale of FIG. 2, showing a In the installed position of FIG. 1, the projecting but 

softly compliant moulded inflatable component of the mask, 20 blunted distal end 27 of ring 18 is shaped to conform with 

as seen from the aspect of FIG. 2; the base of the hypopharynx where it has established limited 

FIG. 4 is a plan view to the scale of FIG. 2, showing a entr y Mo the u PP er spbinctral region of the oesophagus 24. 

relatively stiffly compliant rigidising or reinforcing back- ^ back Slde of bod y member 13 & covered by a thin 

plate component of the mask, as seen from the aspect of FIG. flexible panel 25 (FIG. 2) which is peripherally bonded to 

2* 25 the inflatable ring 18 (FIG. 1) and in sealed engagement at 

, j * 1 /» 1 A peripheral line 25' around the entrance of tubes 11 and 23 to 

FIG. 5 » ^ longitudmd section of the softly compliant ^ mask structure to define an inflauble back cushion which 

component of FIG. 3, to the scale of FIGS. 2 to 4 and taken ^ . . +u , , f+u , , 4 , 

it * + u 1 1 s s c u * *• 1 * assures referencing to the back wall of the pharynx and thus 

generally in the vertical plane 5 — 5 of substantial symmetry, - U1 , , , +t r , v r A c u a «: 

w * * • -a * a c «. * * tt? & a bl e t0 l° a d the mask unit forward for enhanced effec- 

but prior to an inside-out deformation step, to create the f . „ . , . ** * L 1 1 

a pearance of FIG 3* 30 tiveness °f m fi ate "- nn g sealing engagement to the laryngeal 

' inlet. The inflated ring, thus-engaged to the laryngeal inlet, 

FIG. 5A is a section, taken at 5A— 5A in FIG. 5; orients me distal-end of the airway tube 11 at an acute angle 

FIG. 6 is another view in longitudinal section, to the scale to the general plane of ring 18 and in substantial alignment 
of FIGS. 2 to 5 and in the vertical plane 5 — 5 of FIG. 3, with the axis of the laryngeal inlet, for direct airway corn- 
showing the relatively stiff component of FIG. 4 in 3S munication only with the larynx 17. 
assembled relation to the softly compliant component of The laryngeal-mask unit 10 is of the GLM variety in 
FIG* 3; which an evacuation tube 23 (FIG. 2) serves for extraction 

FIG. 7 is an end view, being a proximally directed view, and external removal of gastric-discharge products from the 

of the distal end of the rigidising component of FIG. 4; oesophagus. Tube 23 follows the general course of the 

FIG. 8 is a simplified cross-sectional view of the inflated 40 airway tube 11, with sealed entry alongside airway tube 11, 

mask of FIG. 2, taken at 8—8 in FIG. 2; beneath the back-cushion panel 25, and with passage 

FIG. 9 is a simplified cross-sectional view of the deflated thlou Z h ^ of ^ 18 > near the distal end of the 

mask of FIG. 2, taken at 8-^8 in FIG. 2; mask; m mG ' 3 > ^ °P en end of the evacuation tube 

tun in v * *i . TTTv-i J ♦ u ^ * 23 is defined by a re-entrant tubular conduit formation 26 

FIG. 10 is a view similar to FIG. 2, to show a first . . t1 ^ \ , , A . . , c . - 0 

modifi ti . ' 45 integrally formed with the relatively soft material of ring 18. 

™~ . . . M As explained in U.S. Pat. No. 5,241,956, inflation-air supply 

U 1S a ™ w *™£r t0 FIG ; 4 > t0 sh rt ow the back-plate t0 the back cushion 5e the same (19) as for ^ 18 or 

component 10 the modification of FIG. 10; aepmtc m2L ting means (not shown) may be provided for 

FIG. 12 is a sectional view, taken at 12—12 in FIG. 11; these separate inflatable means. 
and 50 More specifically, for the particular construction shown, 

FIG. 13 is a plan view to the scale of FIG. 2 to illustrate the relatively softly compliant flexible components may be 

an intermediate product which is a modification of that integrally formed in a single moulding operation, in which 

shown in FIGS. 5 and 6. the moulded intermediate product is an inside-out version of 

nFTAn np<?ri?TPTinM what wil1 become the finished more flexible part of the 

uviMUiu Ui^KlFllurM 55 finished mask w[i 10 The moulded intermediate product 

Referring first to the preferred embodiment of FIGS. 1 to may thus have the appearance shown in FIG. 5, following 

9, the invention is shown in application to an airway system the technique described in U.S. Pat. No. 5,305,743, to which 

comprising a laryngeal-mask unit 10 and its airway tube 11, reference is made for detailed description. It suffices here to 

installed through the mouth 12 of a patient. The mask unit identify the inflation-air inlet formation 28, directed 

10 may be generally as described in any of the above- 60 inwardly on a central axis 29 which also includes the 

identified U.S. patents and therefore need not now be outwardly directed distal-end formation of the evacuation 

described in detail. It suffices to say that mask unit 10 tube 26; the central axis 29 may also be understood as 

comprises a relatively stiff body or backing-plate member, identifying the equator plane (perpendicular to the drawing 

generally indicated at 13, and an apertured relatively thin of FIG. 5) which applies to the inflatable annular ring 18, 

body-membrane portion or panel 13' having an aperture or 65 after evacuation tube 26 has been swung upward 

lumen 14 through which the airway tube 11 can establish a (counterclockwise), in the sense suggested by arrow 30, and 

free externally accessible ventilation passage, via the generally for 180° of rotation about an axis 31, which (axis 
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31) k normal to the plane of the drawing of FIG. 5. This re-entrant tube 26 for substantially the entire length of tube 

180° rotation tucks tube 26 into the flanged relatively large 26, as suggested by cross-hatching 39. Finally, to assure 

edge 32 of the open skirt of the moulded intermediate integrity of the inflatable ring 18, the re-entrant tube 26 is 

product of FIG. 5 and makes it a simple matter to turn the adhesively sealed to the adjacent edges of tube-26 local 

remainder of the skirt inside-out, thus defining ring 18, with s passage through ring 18 at the distal location designated 40 

the edge flange 32 seated on a ledge 33 of the upper ^ FI 9' ^' ^ or pun? 0565 °f avoiding undue complexity in the 

dome-shaped feature (body-membrane portion or liner 13') drawings, this adhesively sealed region is not shown but will 

of the moulded intermediate product. be understood to be along the line of tube-26 intercept with 

In the preferred form shown, the mask body member 13 ! ocally adjacent waUs of Stable ring 18. In FIG. 5, this 
(FIGS. 4 and 7) is a separately moulded component of M ^OBpt bx is accounted for by a local cut-out 40' at the 

relatively stiff nature as compared to the moulded interme- dKtal end of the of intermediate product of FIG. 5. 

diate product of FIG. 5. Stiffness vs. softness will be The simplified sectional diagram of FIG. 8 illustrates the 

understood to be relative terms and not necessarily to imply functional cooperation of described component parts and 

that these components are formed from different materials. features of the described gastro-laryngeal mask 

In FIG. 4, the body component 13 is seen to comprise an 15 c °° stalction ; *> ***** condition to account for diametri- 

apertured panel which is essentially a moulded dome or ° PP ?f e " f fi and ^ halves ° f 

bowl 34 having a concave inner surface which conforms to " ^fi, ' T^ffZ?? I T?^ 

the convex moulded contour of the dome shape 35 of the 13 tomeiimer P roffleofrmgl8.Theback-custaonpanel25 

relatively soft (i.e., thin-walled) component of FIG. 5, these ^^fffi ^ *H rft * T ^ >, ^ , 

components being shown in FIG. 6 in assembled relation. 20 ^«t tube 26, provides a Mtmg force which is in the 

Relative stiffness (thickness) in the bowl or dome 34 of FIG. to n ° ld °£ n ^ eva< = uatl ° n ube a ? d ' not 

4 is generally in the range 2 to 5 mm, with gradually t0 ,?° f - \ cush ™; s 

reducing thickness for greater flexibility in approach to the ™?f ra * this force, in opposition to a retammg force attrib- 

lower or distal end. The bowl or dome 34 has a peripheral U * ble * ff^l mwe *£t to 13 (along 

edge which terminates in a single plane, for adhesively 25 , 38 )' ;™*J be no tendency to hold a softly 

bonded seating to the ledge 33 of the relatively soft com- ^ h ^ f^FT ' t^J** 1 

ponent of FIG. 5, after maJdng the inside-out inversion. y ^ » bowed s hape 25 . SU g- 

t, r , , , ,„ . . . . gested by phantom outline in FIGS. 6 and 8. 

me snmiess ot body member X5 is greatest m the region Preferab i v , me effec tiv e arcuate extent of adhesive con- 

foSon it 86 ' ^ T £ T 30 nection 39 L in the range 45° to 90° about the central axis 

tacSd a, fn T™t™ d ""."V^ ^"V T\°f Y of tabe 26 » » m FIG. 8. Preferably also, the adhesive 
mclmed at an acute angle a to the p hue of sealing to ledge of ^ 26 along the straighf edges of the distal 

SL of iM ^; ? w tbs f ^ 1 ^^ halfofslotSSaccountsforacorrespondingfangeofsupport 

plane of symmetry of the mask, denoted 5 — 5 m FIG. 3. nf tltK ~ . 4U r . . c t i 

Rpi^t^ r,f wi„ ti- i u of t™ 3 * 26 a § amst collapse in the circumstance of back- 

Keiauve stitiness or. body member 13 is also enhanced (i \ bv ^ t *u j * * *• r .1 * 

mefactthatitsdista^ 35 

the diameter of the re-entrant distal-end tube 26, (if) by the ^kcusmon25 w^a^^ hold 

fact that the re-entrant tube 26 is adhesively retained in eV *™ t ° £ ^ be substantiaUy 
cradledsupportbyandbetweencor^rontmgedgesofslot^ 

*™i u5 tu fl + u + tU j< * i ^ luu ; m & cu 6 c J ul * A " l ^°' (each of approximately 90° arcuate extent) between these 

and (m) by the fact that the distal end. of evacuahon tube 23 ^ adhesively connected regions are vulnerable to compres- 

is preferably preformed (as seen in FIG. 2) with a quarter- « • A u • !L a . T . ^mprc5> 

h,rn fc^ a i 9 L n ,. ^ t u . p rt io u sionally inward bowmg, thus reducmg the sectional area of 

turn nelical advance to track the course of slot 38 in the iU* ™«X ,v . . 

n^.^r r. r nrrtV : mo i t, ir f i i u-i^t^ . tube 2b while the mask is inflated. The invention resolves 

upper or proximal half of body member 13, The evacuation fK - T „,i_„u-iv u ^- * n j .-ir • 

mr, ^ tn h« w fj«^ nft i + f +u * ii 1 r * j shown, there are three mutually opposed pairs of ridges 42, 

!Ser end of '« J5SSS£ P^f^,^ ed at axial spacings which are in the order of the unstressed 

upper end of re-entrant tube 26; this is an adhesively sealed bofe of tabe 2fi Fof ^ si]icone . rabber 

material of the product of FIG. 5, the incremental local 
Stated in other words and in explanation of the distal and 50 thickness at ridges 42 is suitably twice or three times the 
proximal halves of the body member 13 and the relation of otherwise uniformly thin moulded product of FIG. 5, as seen 
these halves to the relatively thin material and distal-half in FIG 5A 

extent of re-entrant tubular conduit 26, said tubular conduit In nG . 8> a aajtkja ^ near ^ location of tube 26 
may be said o extend proximally to approximately 50 connection to the more stiffly compliant evacuation tabe 23, 
percen of the longitudinal extent of the inflatable ring 18; 55 me mamoa of ^ GLM mask of ^ invention ^ 

alternatively, said tubular conduit 26 may be said to extend ^ to have an overaU « height » d^ensjon u, meaning 
^I£,!i^^«^f ftel ??■ front-to-back (i.e., laryngeal inlet-to-pharynx back wall) 

T^LTf n?9 , f h i% n l ' C0DS1Stent ™* D to mask * deflated ' tbis di^nsion Hl is se*n to be 

drawmgs of FIGS. 2 3 and 6 Furthermore as seen m FIG. reduced by ap p roximate ly 50 percent, as shown at H 2 in 

4 the distal half of backmg-plate member 13 is essentiaUy 60 FIG. 9 for the deflated condition of the same mask. When 

straight, thus determining a straight proximal direction of deflatedj as has been pointed out in U.S. Pat. No. 5,297,547, 

tabular conduit 26 for substantially the distal half of the the ring 18 collapses into flattened double walls (marked 18') 

longitudinal extent of the mask. wnich ^ upwardly dished . and althougfa de v fla(ion does 

As also seen in FIG. 2, the back-cushion panel 25 covers little to compress tube 26 other than at the region 39' of 

a substantial part of the posterior surface of the mask, being 65 adhesion to the back-cushion panel 25, the overall deflated 

peripherally sealed around the generally elliptical course of extent H 2 is essentially unchanged from the dimension H 2 

inflatable ring 18, and also being centrally adhered to the which applies for collapse of ring 18. On the other hand, at 



